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SUBSTITUTE SPECIFICATION 

BACKGRO UND AND SUMMARY 
[00001 1 The pre sent disclosure relates to a control unit for an electric motor, particularly 

for an electric r wtor of an actuator. The control unit is equipped with a control board and 
a capacitive energy storage device which can be charged by the supply network in order to 
supply power to the electric motor in the event of a power failure. 
100002J The control unit is particularly suitable for the electric motors of actuators whose 

outputs are relatively low. Such actuators are used in the safety field, among other fields. 
The actuators are used, for example, in the event of developing smoke caused by a fire or 
in the case of a power failure or other emergencies, to move an actuator into a position 
optimal for a respective case, for example, in order to open or close a flap. Solutions are 
also known in which the movement into a safety position takes place by mechanical 
structural elements, such as springs. However, since these mechanical components remain 
without a function in the normal operation, they may not be operable when a safety 
situation occurs. Furthermore, it is disadvantageous that the structural element to be 
adjusted is mov< id by a purely mechanical drive into an end position. which is not 
necessarily optii tial. For the above-mentioned reasons, solutions such as electrical 
solutions are corisidered. However, since the possibility exists that the power supply for 
the electric mote r has already failed when the safety function is needed, it is known to 
supply the electric motor by an auxiliary voltage source. Since the electric motors are d.c. 
motors, an auxili ary voltage source would offer one or more accumulators. However, 
these auxiliary voltage sources have the disadvantage that over time they discharge in an 
uncontrolled manner so that the energy still to be supplied will not be sufficient for 
starting the electiic motor. 

It has therefore been suggested to use a capacitive storage device as an energy 
! which is charged from the power supply network. It is an advantage that 
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or energy is always available. It is advantageous for this capacitive 
to be fed from the circuit of the electric motor. In the case of a known 
in the case of a known safety circuit, the capacitive storage device is 
:he power supply network but, in the event that the electric motor has to be 
the storage device, a switch, preferably a relay, is switched. This also still 
u icertainty since this switch or the relay is not operated in the normal 
that an operational check also would have to be carried out. In the case of 
storage devices, the intensity of the supplied current and thus also of the 
by the electric motor depends on the ambient temperature. When the 
is used for an actuator, depending on the usage case or site, the ambient 
fluctuate in a wide range, for example, between -25°C and +25°C. At these 
js, the torque to be applied at a temperature of -25°C amounts to only half 
would be applied at a temperature of +25°C. However, since a certain 
1, the capacitive energy storage device has to be designed for the lowest 
that an overdimensioning takes place in many usage cases. In addition, 
energy storage devices are subjected to an aging process. However, this 
is accelerated, the higher the ambient temperature and the operational 

life is defined for the considered usages. So that this service life is 
has to be taken that the operational voltage of the capacitive energy storage 
in under its nominal voltage at temperatures in the upper range, so that the 
life will be reached, 
present disclosure is related to a control unit such that a temperature- 

of the aging process or the reduction of the storage capacity of the 
storage device is effectively avoided. Furthermore, a length of 
decreased by an excess voltage. 
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An illu strative embodiment of the control unit of the present disclosure includes a 
sensor, or a sensor is assigned to the control unit, for determining the ambient temperature 
such that a measured temperature can be converted to control signals by a converter. 
Moreover, a cl arge voltage of a capacitive energy storage device can be controlled as a 
function of the temperature by a voltage converter. 

The ambient temperature for an included electric motor is measured continuously. 
As a result, it «; ensured that, at extremely low and also at extremely high temperatures, a 
continuously constant or approximately constant torque can be applied by the electric 
motor. That is because the operational voltage for the capacitive energy storage device, 
apart from sligl t fluctuations, is always constant. As a result, neither a temperature- 
dependent nor << ; voltage-dependent aging process is promoted. Therefore, the above-noted 
overdimensioni ig is eliminated since it can be assumed that the control unit is used in 
many different iemperature ranges with extremely different temperatures. In addition, not 
only the definec service life of the capacity energy storage device is reached but the stored 
energy is also st fficient so that the electric motor will deliver a sufficient driving torque. 

An implementation of voltage control can take place in multiple ways. Thus, the 
present disclosu, e provides that the operational voltage for the capacitive energy storage 
device can be controlled by a charge converter as a function of the temperature to a 
constant or approximately constant value. Constructively, the control unit is particularly 
simple but is also offers a high operational reliability if the capacitive energy storage 
device is constantly acted upon by its respective operational voltage. As a result, the ' 
charge condition becomes constant so that the electric motor can be supplied with current 
from the capaciti * energy storage device at any time. The temperature sensor or 
temperature prob, may be arranged outside the control unit. However, in an illustrative 
embodiment, it is provided that the temperature sensor is integrated in the control board. 
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As a result, lines to the control unit are avoided. Furthermore, the temperature sensor or 
temperature pi obe would be protected. 

The ca jacitive energy converter should be arranged within the electrical circuit of 
the motor, bee luse the lower motor voltage then has to be controlled. Normally, the 

is also acted upon by a direct safety current. The electric motor could then 



directly, if required, be acted upon by the voltage from the capacitive energy storage 



<;apacitive energy storage device is not acted upon by voltage from the 
it is provided that, if the electric motor is acted upon by voltage from the 



energy storage device, the voltage can be converted by a discharge converter. 

Other aspects of the present disclosure will become apparent from the following 
descriptions wlien considered in conjunction with the accompanying drawings. 
BRIEF DE SCRIPTION OF THE DRAWINGS 
is a block diagram showing an embodiment of a control unit according to 



the present disclosure. 



Figure 
according to the 



is a block diagram showing another embodiment of a control unit 
present disclosure. 

DETAILED DESCRIPTION 
For reasons of a simple representation, Figure 1 shows a block diagram of a control 
unit 10. The coitrol unit 10 includes a controller 11 into which values are fed which are 
measured by a temperature sensor 12 or a temperature probe. Temperature sensor 12 may 
be assigned to controller 11, as shown in Figure I, or may be integrated in controller 1 1, as 
shown in Figure 2. As illustrated by the arrow A, the controller 1 1 is acted upon by a 
voltage. The intensity of the voltage may be a normal line voltage. A transformer and a 

installed in the controller 1 1 in order to convert a normal alternating (AC) 
voltage to a direct (DC) safety voltage. However, it is also conceivable that the 
transformer is mounted outside the controller 1 1, so that the direct safety voltage is fed 
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into the controller 11. Figure 1 shows two electric circuits leading from the controller 11, 
including a first electric circuit 16 acting upon an electric motor M and a second electric 
► y network 1 8 acting upon a capacitive energy storage device C. A charge 
also installed in the second electric circuit 18, which charge converter 13 
controls or pro rides an outgoing current as a function of the temperature to either a 
constant or apt roximately constant value. As a result, the capacitive energy storage 
device C is alw ays acted upon by the same or approximately the same charge voltage or 
>ltage. The charge or operational voltage is therefore present at the energy 
: :. In the event of a power failure, the motor M is either directly acted upon 
!i tive energy storage device C, or the charge or operational voltage is, in 
addition, conve rted by a discharge converter or switch 1 4. 

The controller 1 1 includes a control board 20 which may contain the temperature 
sensor 12 or th( temperature probe. 

The present disclosure is not limited to the illustrated embodiment. It is important 
that the ambien : temperature of the electric motor M is determined and that the charge 
voltage of the capacitor C is always constant or approximately constant, even if the 
ambient temper itures fluctuate to an extreme degree or are different. For this purpose, the 
control unit 10 is equipped with charge converter 13. 

Althoug i the present disclosure has been described and illustrated in detail, it is to 
be clearly under rtood that this is done by way of illustration and example only and is not 
to be taken by way of limitation. The scope of the present disclosure is to be limited only 
by the terms of the appended claims. 
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BACKGROUND AND SUMMARY 
The wvfotefrpresent disclosure relates to a control unit for an electric motor, 
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an electric motor of an actuator^whfeh . The control unit is equipped with 
a capacitive energy storage device which can be charged by the supply 
to supply power to the electric motor in the event of a power failure. 
HNwd-control unit is particularly suitable for the electric motors of 



outputs are relatively low. Such actuators are used in the safety field, 
ds, in order to. The actuators are used, for example, in the event of 

caused by a firelfeTJor in the case of a power failure or other 
move an actuator into a position stW-optimal for the* respective case, for 
to open or close a flap. Solutions are also known in which the 
safety position takes place by mechanical structural elements, such as 
•, since these mechanical components remain without a function in the 
i, they may not be operable when a safety situation occurs. Furthermore, 
|ous that the structural element'to be adjusted is moved by a purely 
into an end position whichrhewev^ is not necessarily optimal. For the 
reasons, solutions nn? therefore prufrrred which .im lo bu considiwd such 
lions arc considered . However, since the possibility exists that the power 

ic motor has already failed when the safety function is needed, it is 
the electric motor by m*miH^an auxiliary voltage source. Since the 
d.c. motors, an auxiliary voltage source would offer one or more 
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However, these auxiliary voltage sources have the disadvantage that over 
;e in an uncontrolled manner so that the energy still to be supplied will 
for starting the electric motor, 
t lerefore been suggested to use a capacitive storage device as an energy 
which is charged from the power supply network. It is an advantage that 
or energy is always available. It is particularly advantageous for this 
device to be fed from the circuit of the electric motor. In the case of a 
unit or in the case of a known safety circuit, the capacitive storage device is 
ie power supply network but, in the event that the electric motor has to be 
the storage device, a switch, preferably a relay, is switched. This also still 
uncertainty since this switch or the relay is not operated in the normal 

an operational check also would have to be carried out. In the case of 
storage devices, the intensity of the supplied current and thus also of the 
>y the electric motor depends on the ambient temperature. When the 
used for an actuator, depending on the usage case or site, the ambient 

in a wide range, for example, between -25°C and +25°C At these 
i, the torque to be applied at a temperature of -25°C amounts to only half 
would be applied at a temperature of +25»C. However, since a certain 
I, the capacitive energy storage device has to be designed for the lowest 
that an overdimensioning takes place in many usage cases. In addition, 
energy storage devices are subjected to an aging process. However, this 
accelerated, the higher the ambient temperature and the operational 
ce life is defined for the considered usages. So that this service life is 
is to be taken that the operational voltage of the capacitive energy storage 
in under its nominal voltage at temperatures in the upper range, so that the 
ife will be reached. 
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The inve ntion i s bused on the object of dc s iuning present disclosure is related to a 



of the aging pre cess or the reduction of the storage capacity of the capacitive energy 
storage device is effectively avoide d, in which cur , e the . Furthermore, a length of 
operation is not decreased by an excess voltage. 

The-ttbe ve object is achieved in that thc An illustrative embodiment of the control 



unit* 
the control unit 



such that the re 



temperatures, a 



Therefore, the 
to can be assunjed that the i 



mciti i ures l n add 



ie initially described type such that a temperature-dependent acceleration 



if the present disclosure includes a senso r, or a sensor is assigned to 
for determining the ambient temperature or to which a sensor is a ss igned 
ip e ct i vely a measured temperature can be converted to control signals by 
m e an s of a converte r, and in that th e . Moreover, a charge voltage of the-a_capacitive 
energy storage ievice can be controlled as a function of the temperature by means of a 
voltage converter. 

The am >ient temperature for the- an included electric motor is new-measured 
continuously. As a result, it is ensured that, at extremely low and also at extremely high 
i continuously constant or approximately constant torque can be applied by 



the electric motb r since a l so . That is because the operational voltage for the capacitive 
energy storage ievice, apart from slight fluctuations, is always constant. As a result, 
neither a tempe -ature-dependent nor a voltage-dependent aging process is promoted. 



» ahovc-notcd overdimensioning is eliminated since it4s 
kontrol unit is used in many different temperature 



ranges with extremely different temperatures. By means of the above described 



ition, not only the defined service life of the capacity energy storage device 



is reached but die stored energy is also sufficient so that the electric motor will deliver a 
sufficient drivir g torque. 

The- An. implementation of the- voltage control can take place in multiple 

BWHWtfFsways. Thus, it i s provided the present disclosure provides that the operational 
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voltage for the capacitive energy storage device can be controlled by means of a charge 
converter as a function of the temperature to a constant or approximately constant value. 
Constructively , the control unit is particularly simple but is also offers a high operational 
reliability if the capacitive energy storage device is constantly acted upon by its respective 
operational vo tage. As a result, the charge condition becomes constant so that the electric 
motor can be supplied with current from the capacitive energy storage device at any time. 
The temperatu re sensor or temperature probe may be arranged outside the control unit. 

p r efc rr c d an illustrative embodiment, it is provided that the temperature 



However, in a 



sensor is integrated in the control board. As a result, lines to the control unit are avoided. 
Furthermore, i he temperature sensor or temperature probe would be protected. 

The capacitive energy converter should exp e diently be arranged within the 
electrical circuit of the motor, because the lower motor voltage then has to be controlled. 

considered electric motors ure motor is also acted upon by means of a direct 



The i n 



aspects of the 



[00010] Figure 

embodiment < 
liMIOnj Figure, 



Normally, the 

safety current! The electric motor could then directly, if required, be acted upon by the 
voltage from tjhe capacitive energy storage device. If the capacitive energy storage device 
is not acted up on by means of voltage from the motor circuit, it is provided that, if the 
electric motor is acted upon by voltage from the energy storage device, the voltage can be 
converted by m e ans of a discharge converter. 



m ent i on wi l l be ex pla i ned in deta i jby meuns of the attached drawing. Other 
present disclosure will become apparent from the following descriptions 



when considered in conjunction with the accompany inn drawings. 



BRIEF DESCRIPTION OF THE DRAWINGS 

1 is a conceivab l e block diagram for implementing the showing an 
£a_control unit according to the i nvention prcscnt disclosure . 

2 is a block diagram showing another embodiment of a control unit 



according to t ic present disclosure, 
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DETAILED DESCRIPTION 

of a strof^siir^ Figure 1 shows only tho a block 

e the used electrical and electronic component ) arc known of a control unit 



H). Thecontro 
the-values are 
temperature 
Figure Lor ma 



unit 10 is equ i pped with includcs a device control controller 1 1 into which 
ffed which are measured by m e ans of a temperature sensor 12 or a 

• Temperature sensor 1 2 may be assigned to controller 1 L as shown in 



pre be 



y be inteurated in controlle r 1 1 . as shown in Figure 2. A s illustrated by the 



arrow A, the 
of the voltage 
be installed in 
(AC) voltage to 
transformer is 
voltage is fed i 
1 shows two 
s pec i fically 



niay I 
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and another a si 



energy storage 
circuit ami- 18. 



function of the 
result, the capacji tive 
approximately 
voltage is therefore 
the motor M is e 
the charue or o p 



or switch 14. 



[controller 1 1 is acted upon by means of a voltage. The intensity 
be the-anormal ij ne voltagerm^a^A transformer and a rectifier may 
le device contro l controller J_Lin order to convert a normal alternating 
a direct (DC) safety voltage. However, it is also conceivable that the 
njiounted outside the device control controller 1 1, so that the direct safety 
the device contro l controller 11. The block diagram indicates tl iul Fimire 
electric circuits flow out o fl eadine from the device control controller 1 1, 
ludiiiK a first electric circuit *w-_l6acting upon ^<melectric motor M 



eon^electric circuit fay r supply ; network LLacting upon the-a capacitive 



( evice C. A charge converter 13 is also installed in this- the second electric 
\ >hich charge converter 13 controls tt* H)r provides an outgoing current as a 



tpmperature to either a constant or approximately constant value. As a 
energy storage device C is always acted upon by the same or 
same charge voltage or operational voltage. The charue or op erational 
present at the energy storage device C. In the event ofa power failure, 
ither directly acted upon from the capacitive energy storage device C, or 
--rational voltage is, in addition, converted by way-e£ a discharge converter 
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Controller 1 1 i s equipped 



control board 20 which may atee-contain the temperature sensor 12 or the 
temperature pi obe. 

The WHMHwtt- prescnt disclosure is not limited to the illustrated embodiment. It is 
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important that the ambient temperature of the electric motor M is determined and that the 
charge voltage) of the capacitor C is always constant or approximately constant, even if the 
ambient temperatures fluctuate to an extreme degree or are different. For this purpose, the 
control unit K js afee-equipped with a-charge converter 13. 

Althou gh the present disclosure has been described and illustrated in detail, it is to 



be clearly understood that this is done by way of illustration and example only and is not 



to be taken bv 



way of limitation. The scope of the present disclosure is to be limited only 



by the terms o 



f the appended claims, 
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GtnMMSWE CLAIM: 



(Currently Amended) Control unit for an electric motor, particularly for an 



electric motor of 
storage device wl 


mi actuator, which is equipped with a control board and a capacitivc energy 
lich can be charged by the supply network in order to supply power to the 


clectrie motor- in 




equipped with a i 


he event of -a power-failure, characterized in that the control unit (10) is 
ensor ( 1 2) for determining the ambient temperature or to which a 


corresponding fie 


isor is assigned such that the respectively measured temperature can-bo 


converted by met 


|ns of a convener into control signals, and in that the charge voltage of the 




-storage device C can be controlled as a function of the temperature by 
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m eans of a volta 



e convener ( 1 3V A control unit for an electric motor of an actuator, the 



control unit comprising: 



a controller; 

a capacitivc energy storage device chargeable by a supply network to supply 



power to the dec 



iric motor in the event of a power failure, the capacitivc energy storage 



device having a charge voltage: 



a i empcrature sensor assigned to the control unit to measure an ambient 



temperature: and 



harge converter configured to convert the measured ambient temperature 



into a control sig 



lal to control the charge voltage of the capacitivc energy storage device as a 



function of the mpsurcd ambient temperature. 



2. (Currently 

e huractcr i /ed in t 



Amended) Contro l The control unit according to Claim 1, 
IwHhe whcrcin an operational voltage for the capacitive.energy storage 



device can bc is 
measured amhicrjt 



controlled by mean s of the a-charge converter H-3>as a function of the 
temperature to a con s tant or an approximately constant value. 
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acted upon by 
4. 



(Cfirrently Amended) &»ft*wl -The control u nit according to Claim 1 or 2, 
wherein the capacitive energy storage device (13) can be is continuously 
irof it r» renpeeti vethe operational voltage. 



(Cin 



the preceding Ck 

the temperature r robe is integrated in the control board controUer of the control unit-fK)). 



ri ie pr e ceding Claim s 



(Currently Amended) eenfrel- The control unit according to one or more of 
in <\ Hvimrtnri^d in that Claim L wherein the capacitive energy 



storage device H 



rrently Amended) eeftfro KThe control unit according to one or more of • 
tea i tn -x nhnmntPri^Liri i n that Claim L wherein the temperature sensor or 



con beis acted upon by electric energy from tte-an-dectric motor circuit. 
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Please replace the abstract with the following: 



A control 
controller, a capa^itive 
to measure an ambient 



init for an electric motor of an actuator The control unit including a 
energy storage device having a charge voltage, a temperature sensor 
temperature, and a charge converter. 
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IN THE DRAWI SGi 

Please amend Figure 1 and add new Figure 2 as shown on the attached drawing sheets 
submitted as Replacement Sheets: 



Figure 1: Add alpha designation "controller"; delete 1/1 sheet designation 
Figure 2: New Figure 
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